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Lesson 1: Explore Questions

Asking Scientific Questions: Being Active Every Day
Overview

Learning Goals

This lesson takes a PBL approach to challenging
students to develop their leadership and STEM skills
and their confidence in self-guided learning about a
real world phenomenon: being active and the
influence on the body and behavior.

1. How to ask questions around a phenomenon
2. How to be mindful in order to record observations
3. How to do online research and record sources of
information
4. How to brainstorm and share ideas with a team.
5. How to record data in a table
6. How to formulate different scientific questions

Grade Level

Time Requirement

Determine Student Readiness

3-5

1-2x 45 minute class
periods

If students have practiced mindfulness and recorded data in a
table before, then consider starting with Lesson 2.

Materials
●

Vocabulary
●
●

Timer

Heart Rate
Pulse

Teacher Resources
“Using Phenomena in NGSS-Designed Lessons and Units”
https://www.nextgenscience.org/sites/default/files/Using%20Phenomena%20in%20NGSS.pdf
https://kidshealth.org/classroom/index.jsp?Grade=35&Section=personal
https://www.smm.org/heart/lessons/lesson1.htm
http://www.heart.org/idc/groups/heart-public/@wcm/@fc/documents/downloadable/ucm_306501.pdf
Student Resources
Embedded in Lessons
Mindfulness video
Move Your Way article
1 minute timer
Optional
https://www.scienceforkidsclub.com/heart-experiment.html
https://kidshealth.org/classroom/3to5/personal/fitness/fitness.pdf

Activities (Bold = primary; HW = homework)
Activity # 1:
Activity # 2:
Activity # 3:
Activity # 4:
Activity # 5:
Activity # 6:
Activity # 7:

Ask Exploratory Questions
Make Observations
Identify Core Ideas
Collect Data
Reflect on Project (HW)
Ask Scientific Questions
Evaluate Projects (HW)

3D NGSS
Health & Heart Rate
PEs: MS-LS1-3
CCs: Patterns; Cause and Effect
SEPs: Asking Questions and Defining Problems;
Obtaining, Evaluating and Communicating Information
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Lesson 1: Explore Questions

Phenomenon
Scientists have shown that children who are active
every day experience a number of positive impacts as a
result. What is the connection between being active
and these changes to the body and our behavior? How
do we measure “being active every day”? How can we
make changes in how active we are every day and see if
we feel these positive impacts?

Prepare
●
●
●
●

Identify teams of 2-4 students or completed
individually if remote
Confirm that students can access the Student
Resources embedded in the lessons.
Decide if you want to share optional Student
Resources.
Identify how you will share the resource(s)
o Hand out print copy
o Project on board, or
o Google Classroom: On computers
(hyperdoc)

Screenshot of Student Project Introduction – printed actual color
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Activity # 1: Ask exploratory questions
Learning Goals

Nature of Science

Learn how to ask
questions around a
phenomenon.

Scientists ask many questions. Scientists use their curiosity and
creativity to ask questions and solve problems.

15

minutes

Primer
Students are often inspired to explore deeper learning when they:
1.
2.
3.
4.
5.

Ask simple yes/no questions
Ask what a term means
Ask what something is
Make observations
Brainstorm creative ideas with a supportive team

Encourage students to make observations, ask questions and share their ideas throughout each project and activity and
challenge them to do research (online, in a book or asking someone who has expertise in that area) to answer those
questions and learn more. You do not need to be the expert – you just need to coach them through exploring.
The research that students do while trying to answer simple questions or even looking up the definitions of terms they
encounter during their research can inspire children to lead their own learning about a topic. This process of selfteaching demonstrates a desire for deeper learning and is often a starting point for projects. The premise for all STEM
projects is this curiosity and confidence in one’s own ability to explore through research. Later in this project, you will
help students capture this curiosity to ask questions that can lead to scientific inquiry projects. Every project in this series
encourages students to explore beyond what is given to them in the project. Always encourage students to ask questions
and share them with their groups.
Activity Goal
Guide students to reach some of these questions, but let them ask questions first.
●
●
●
●
●

How much activity do I need each day?
What types of activities are “active”?
What is meant by “being still”?
How long do I need to do an “activity”?
Do different activities have different benefits?
● How to I measure “being active”?
● How or why does “being active” give me energy, confidence, etc?
Reflection
●
●

During this activity, what are things that you did that scientists do? (Goal: Nature of Science)
What was the most challenging part of this activity?
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Lesson 1: Explore Questions

Screenshot of Student Activity #1 (of 7 Activities)
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Activity # 2: Make Observations
Learning Goals
Learn how to make
observations.

Nature of Science

1
5

minute
s

Scientists make observations. They look for activities, patterns, or behaviors.
Scientists look for these things in their own research projects. They also
notice these things in other scientists’ projects.

Primer
Consider asking students to close their eyes while they are sitting still. Closing their eyes might help them relax. Some
students might not have much experience sitting calmly and still for a whole minute, so they might experience anxiety.
Just challenge them to be in-tune with how they feel and to take a deep breath and tell themselves reaffirmations like “I
am so calm and peaceful”. You can also challenge them to picture in their minds something that is relaxing or calming – a
shower or bath, feeling sleepy, etc. Let students know they are practicing mindfulness, the ability to observe and be
present in the moment, notice what they are feeling, and the world around them.
While being active, consider leading them through the same number of that activity for each trial. For example, if you
decide the whole class will do jumping jacks, count the number of jumping jacks the whole class does for a minute and
make sure they do the same number of jumping jacks when they repeat their measurements – Trials 1, 2 & 3. When
students make observations about something, they are engaged with that thing. Sometimes it can be difficult for
children to engage.
One tool you can use to encourage every student to engage is asking every student to write down their own questions or
observations on a sticky note and place the sticky note on the board. Sticky notes are a common tool used in the
professional world during brainstorm sessions. This method can be further expanded to the design thinking process.

Activity Goal
During a brainstorm, there are no right or wrong (reasonable) answers, so consider all observations. However,
emphasize and encourage further discussion about physiological observations: breathing, sweating,
heartbeat, etc. If no students shared physiological observations, challenge students in that direction.
Reflection
●
●
●

During this activity, what are things that you did that scientists do? (Goal: Nature of Science)
What was the most challenging part of this activity?
What did you enjoy the most?
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Screenshot of Student Activity #2 (of 7 Activities)
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Activity #3: Core Scientific Ideas
Learning Goals

Nature of Science

Learn how to do online research,
record sources of information and
identify things that can be measured
during an experiment.

Scientists look for core scientific ideas. Scientists find connections between
questions, observations and facts. These connections help them identify core
scientific ideas. These core scientific ideas help them explore their questions.

Primer
Share one or more Student Resources.
Many students find it difficult to identify quantifiable observations that they can measure during an experiment. It is
important to let students be creative and explore during this activity. This is also your opportunity to inspire and
challenge students to think beyond the project they will do in class. It is important to allow students to brainstorm, so no
right or wrong ideas, just all ideas. Even wild ideas like “what if” are encouraged. Your goal is to help students tap into
their creativity whether or not the ideas are realistic or possible right now. Sometimes students are inspired to further
explore STEM simply through the liberating process of creativity.
Encourage students to look back and compare their observations being still and being active to identify physical
differences in their bodies: how hard they were breathing, if they were sweating, if their hearts were beating differently,
etc.
Prerequisite teaching or cross-cutting content
●
●
●

Units of measure
Qualitative versus quantitative observations
Direct versus indirect measurements

Activity Goal
Through online research and team discussion, students learn additional terms (or core scientific ideas) that might inspire
deeper learning and they answer their questions about the connection between what the heard does and being active:
heart rate. Guide them to arrive at some form of: heart rate can be measured to quantify “being activity”.
Reflection

● During this activity, what are things that you did that scientists do? (Goal: Nature of Science)
● What was the most challenging part of this activity?
● What did you enjoy the most?
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Screenshot of Student Activity #3 (of 7 Activities)

Sign up for the STEM 3-Project Series complete curriculum package at:
https://STEMGeneration.org/Programs
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